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2:00 
~ Dale©tire Inhibit ion of Endothelial, Derived Nitric 
Oxide (NO) on O~ Consumption In Skeletal Muse:Is 
From Dogs With Heart Failure 
Waiqun Shah, Michael S. Wolin, Thomas H, Hintze, Dept. of Physiolog~, 
New Yolk Medical College, Valha;l~, NY 
The inhibitory effect of endogenou,=; endothelial.derived NO on tissue 02 
c~nsumption was Studied in skeletal muscle (SKM) from normal dogs end 
dogs with pacing i~duced heart failure. Skeletal muscle segments were taken 
from accessory head o! the triceps brachll, and lhe tissue 02 consumption 
was measured using a YSI 02 chamber with a clark-type 02 electrode 
in Krebe' ~lution buffered with 10 mM HEPES (pH 7.4). In ~ormai SKM, 
the NO donor, S.nitreso.N.acelylpenlcillamlne (SNAP, 10-~'-10 "A M) dose, 
dependently inhibited tissue 02 consumption by 12 4- 3% to 55 • 8% (p 
< 0,01), and both bredykinin (BK) end carbachol (CCH) (10-~-10 ~ M) 
suppressed tissue O~ consumption by 21 4. 5% to 42 :~ 4%, and 17 4. 
6% to 42 4- 9%, respectively (both p < 0,01), The inhibitory effects c! BK 
and CCH were completely abolished by nitro-L-arginine (NLA, 10 -~ M). The 
mitochondrial uncoupler, 2,4~dlnltrophenol (DNP, 10 -~ M) increased tissue 
02 consumption by gO :E 13% (p < 0.01), which was attanuPJed by SNAP and 
BK. NLA preveni, ed the inhibition of BK an DNP response. In SKM from dogs 
with heart failure, SNAP ceusc'd simi;ar inhibition of tissue O,~ eensumpflon 
by 17 :E 2% to 47 4- 2% (p < 0,01), however, the inhibitory effects of BK and 
CGH were essentially abolished, The increasing 02 consumption induced by 
DNP was 94 ± 4% (p < 0.01), which was attenuated by SNAP, but not by 
BK. Our results indicate an inhibitory effect of endothelial.-dadved NO on 02 
consumption in normal skeletal muscle which is absent in skeletal muscle 
from dOgs with heart failure. 
2:15 
Evidence of an Endothelin-1 Autocr ine Loop in 
Cardiac Myocytee: Relation to Contracti le Function 
With Congest ive Heart Failure 
Patnck B. Thomas, Eddie C,K. Liu, Made L, Wabb, Rupak Mukherjes, 
F~,cis G. Spinale. Mad Univ of South Carc,!ina, Charleston, SC: 
BUS.Research Institute, PrinCeton, NJ 
Increased plasma levels of the bicactive peptide endothelin-1 (ET-1) OCcurs 
with congestive head failure (CHF). Hawever, wh~ther and to what degree 
ET-1 directly influences myocyte (MY(]) contractility with CHF is unknown, 
Accordingly, isolated MYO contractile response to ET-1 was examined in 5 
pigs with pacing induced CHF (240 bpm, 3 wks) and in 5 controls, Pacing 
CHF resulted in reduced LV fractional shortening and incre~3ed p~asma ET-1 
(12 ~ 3 vs 37 :E 3%, and 180 • 70 vs 2.0 ± 0.1 amole~ml, p < 0,05, 
respectively). ET*I (1-400 pM) increased MYO velocity of ~hodenieg in 
controls but a dose-dependent negative effect occum~ with CHF (Rgure). 
Sarcolemmal binding revealed a stable density of the ET-I ET-A receptors 
in control and CHF (689 4- 127 vs 586 ::it 58 final/rag). Incoloation of MYOs 
in serum free media revealed sign=ticant ET*I production in both control and 
CHF groups (11.5 ± 2.5 vs 8P J 39 10 -2 amolas/cell/hr). Thus, MYOs 
synthesize ET-1 in the absence o ~ extr~cellular influences with activation of 
a semolommal ET.A receptor. 
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These unique findings demonstrate that an ET-1 autocrine loop exists 
within cardiac myocytes and has a selective negative effect on contra~lily 
with the development of CHR 
2:30 
~programmed Myocardial Cell Death (Apoptcals) In 
Cardlomyopathlea 
Mafialulea Valente, Pioraila Calabraseo Elisabetta 13alielio, Cristina Basso, 
Annallsa Angellni, Gaatano Thione. University or Padua, Italy 
Background: programmed cell death (apaptoaie) is featured by uffraalmctureJ 
changes consisting of half-m0on-shaped nuclear chmmaiin condensation, 
cadorbexis, budding of Cell membrane and eventually fragmentation of the 
call into apoptottc bodies, It is nearly Impossible to be seen at standard light 
microscopy and even very dlflic;uff to be detected at ele~ron microscopy 
because the phenomenon is scattered and the time intemurriffg between 
apoptosio triggering and phagocytesis by neiboring cells Is extremely short. 
Aim of investigation: to recognize programmed cell death even in "pre~ 
apoptmib stage" via specific labelling of nuclear DNA breaks (TUNEL method), 
using evidin per0xhldeme staining for detection at light microscope, 
Maten'al: we tested 23 myocardial biopsies with TUNEL methods comlr~l 
from 1";' patients affected by cardiomyopathy (CM) (6 dilated, 7 restrictive, 4 
anhythmogeniu) and 6 transplanted patients monitored for rejection (4 grade 
0 and 2 grade 3 rejection). Myocardial specimens from rabbit hearts served 
as control. 
Results: control and s~.~imens from transplanted hearts, with or without 
rejection, were negative, whereas all but one CMs were positive, The par- 
can~ege of the in situ labelled calls in case of dilated and arrhythmogenib 
GMs was superior to restrictive CMs (p < 0,01), 
Conclusion: The detection of apoptosts supports the existence of a ganeUo 
mechanism in the stiopathogeneeis of CMs. The existence of a pre-apoptoUi; 
phase suggests the possibility to prevent or retard progressive myocardial 
atrophy. 
2:45 
Enslspril but Not Metoprolol Improves Capillary 
Density end Oxygen Diffusion Distance in Left 
Venlrl©ulsr Myocardlum of Dogs With Moderate 
Heart Failure 
Hanl N. Sabbeh, Victor G, Shamv, Jane M. Cook, Hisashl Shimoyama, 
Michael Lesch, Sidney Goldstaln. Hemy FoKt Heart and Vascular Institute, 
Detroit, MI 
We previously showed that interstitial fibrosis (IF) develops In the myocardlum 
of dogs with heart failure (HF) and is associated with reduced caplllaW density 
(CD = capillaw~liber ratio) and increased oxygen diffusion distanco (ODD = 
1/2 the distance between two adjoining capillaries) and can lead to hypoxla 
of the collagen encircled cardiocytes. We examined the elfec~s of eady, 
long-term (3 months) monotherapy with enalapril (ENA, 10 mg bid, n ~ 7), 
metopretol (MET, 25 mg bid, n = 7), and placebo (CON, no trsalment, n = 7) 
on volume fraction of IF (%), C9 and ODD (#m) in dOgS with moderate HF 
(LV ejection fraction 30..40%). LV tissue from 7 normal (NL) dogs was used 
for comparison. 
NL CON ENA MET 
IF 3.5 ~ 0.3 11.5:~ 1.5' 6.1 4.1.21: tO.8 :E 1.1" 
GO 1.00:~ 0.02 0.94:~ 0.02" 1.144-0.08¢ 0.954-0.03 
ODD 11.~:~0.1 14.1:E 0.3' 12.6 4, 0.4*t 14.9:b 0.4" 
• P < 0.05 NL vs. CON, ENA, MET; tp < 0.Q5 CON ~;. ENA, MET 
In comparison to CON, ENA was associated with lower IF, higher CD and 
reduced ODD, In contrast, IF and ODD wura not different in MR" ~on,pared to 
CON. Conclusion: attenuation of IF with associated improvements in CO and 
ODD may be one mechanism through which ENA elicits beneficial effects in 
HE 
3:00 
~ Abnormal Sarcoplssml¢ Retlculum Ca ~÷ A~lvity 
and Uptake in Human Heart Failure 
Ulrich Schmi~, Maria Caries, Roger J. Hailar, Thomas G, DiSalvo, M~mr; 
J. Scmlgran, G. William Dec, Jagal Narula, Ban-An Khaw, Judith 
K. Gwathmey, Massachusetts General Hospital, Harvard Medical Scl~ool, & 
Northeaste;n Univerdty, Boston, MA 
Abnormal intracollular ~lcium regulation may result from diminished Sq 
Ga ~+ loading ability in human heart failure. TO assess sarcoplasmlc reticulum 
function in failing human hearts, we compared the SR Ca;~+-ATPace activity 
and SR Ca •+ uptake in isolated SR vesicles prepared from left ventdcular 
myocardium of failing (n = 14, 7 dilated & 7 ischemic cardiomyopathy) and 
non-fal!!n.g (n ,~7) explanted human hearts. Over a physiologic range of 
intrase,ular [ua~+], SR CaZ+-ATPase (NADH coupled photometric assay) 
was significentty lower in failing as compared to nonfailieg SR membranes, 
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SR Ca ~+ uptake rate, measured with the fluorescent Ca ;~+ indicator Furs-2, 
was eignlficangy decreased in fat!trig compared to nonfailing SR vesicles 
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Protein levels of SR Ca 2+ ATPase (Western blot analysis) showed no 
differences between feUinq and nonfailing left ventricles. Conclusion: Over 
phySiolugtcal rang~ of [CaZ÷], the SR uptake is impaired in failing hearts. 
3:15 
Expression of Protein Kinase C Isoforrss In Human 
. . . .  Heart: Evidence for an Isofcrm Shllt in Developing 
Hear~ and in Chronic Heart Failure 
Ruth H, Strasser, Sts6en K. Bdem, RQdlgar Lange, Christian F. Vaht, 
Siegfried Haul, Ralner Marquetent, Wolfgang K0bler, University of 
Heidelberg, Germany 
Protein kinase C (PKC) a key enzyme of the phesphatidylinasitol system 
may mediate growth and hypertrophy. It also has been shown to play an 
important role in cardiac ischeml¢ preconditioning, It is not known which of 
the isoformS of PKC am expressed in human heart or if their expression may 
be modulated in failing and developing human heart. To address these issues 
biopsies of human left ventricles and right atria were analyzed. The samples 
were taken from adult donor or ,'ailing hearts at the lime of vansplantantion 
or from infant hearts (6 weeks up to 3 years~ with ventricle septel defects at 
time of operation. PKC isoforms were analyzed using Western blot a;mlysis 
with isofomvspeclfic peptida antibodies, 
In normal left vontrisles PKC~, -e, ~ and *,6 are expmesed, whereas 
PKC-~, -), or -0 could not be detected, in contrast, in dght atxia only PKC-~. 
-~ and -¢', but not -p are express~.~d. In failing human left ventricle PKC~/~ 
was slgniffP-.antiy InCreased to 240% compared to adult controls, In dgnt atria 
PKC,-,8 could not be discovered in normal or failing human hearts. However, 
in infants PKC*p is expressed at high levels in right atria with age*related, 
decreasing intensities, 
These data characterize for the first time the specific isoforms of PKC in 
human heart and their distinct regulation in early growth and in chronic head 
failure. PKC-p is Increased in failing human left venldcles and is expressed 
in dght atria only in infant heedS demonstrating an isoform shift in failing and 
developing he,u1. The understanding of these newly characterized istinct 
regulation processes may help to further characterize their role In cardiac 
growth and hypertrophy in the young and in the patients with congestive 
heart failure. 
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2:00 
Aortle Valve Replecemettt In Children 
Ravlan M. Luptnstti, Thomas K, Jones, $, Paul Hemdon. C, hiidran's 
Hospital and Medical Center, SaM#e, Washington; The University of 
Washington, Seattle, Washington 
Aodio valve replacement (AVR) in children is complicated by the difficult 
management required for mechanical valves and the uncertain outcome fol- 
lowing the use of human valves. The results of AVRs performed from 1990 
through August, 1995, at ane children's hospital were reviewed. Mechani- 
c, el valves worn USed ~xcluSivaly through 1993 (n = 25). Starting in 1994, 
21 conse(:utive AVRs were perfomled as Ross procedures (17) or allograft 
AVRs (4). Alicgrafts were used for petiant~; with Marfan's yndrome or those 
whose previous operations rendered the pu!monary autograft unusable. In 
the Ross/allagraft group, patient age was 2-15 years (mean 9 yeas) and 
weight was 11"--66 kg (mean 34 kg), compared to 2-18 years (mean 12 years) 
and 12-110 kg (mean 47 kg) in the mechanical group. In the Ress/allograft 
groin, 13 patients underwent 19 prior surgical procedures including 2 pre. 
vious AVRs with rnect'mnical valves, and 3 additional patients underwsnt 
balloon valvotom!;. In the r,~echanical AVR group, 17 patients underwent 17 
prior operations, including 2 mechanical AVRs, Operative complications in- 
cluded 1 pacemaker for heart block and 1 mild stroke in the Rc;.s,'ailograft 
group and 2 deaths, 1 eady re, operation for endocarditis, and 2 pacemakers 
in the mechanical AVR group. In the Ress/all~lreft group there were no late 
complications or reeporations. In the mechanical AVR group, late complice. 
lions included S cases of nonstructural degeneration, 3 of which requir,~l 
reoperation. Reopemnon-free survival in the Ros~/allograft group was 100% 
at 1S months, Reoparation-free sun/ivel in the mechanical AVR group was 
83*/= at 18 months (0.10 < p < 0.05 VS. the Rass/allagmft group} and 74% at 
48 months These data call into question the permanence of mechanical AVR 
in children. AVR with the Ross procedure or with allografts can be canied Out 
unifom~ly in children with beftar early results than mech~!'.;al AVR. Longer 
follow-up will be necessen] to confirm the Superiority of AVR with human 
tissues, 
2:15 
~ Intermediate Outcome of the Ross Procedure in 
Ch i ld ren  
Susan E. desJardtnu, Amnon flesenthal, Ralph S, Moses, Edward L Beve. 
University of Michigan, Ann Arbor, MI 
Although the Ross procedure is commonly used in patients requiring aortic 
valve replacement, minirrPJ data am available on the risks and outcome in 
children. We reviewed our experience with 33 consecutive pediatric pts (age 
4 days to 20 yrs; median 8 yrs) who underwent a Ross procedure at Our 
institution from 10/91 to 8/95. Information obtained included preoperative 
and pOStoperative clinical, echeoardtographic, and herrK~:lynarnic data. Indi- 
cation~ for the Ross procedure were aortic stanosis (AS) and regurgitation 
(AR) (n == 14), AR alone (n = 10), and AS alone (n = 9). Pdor procedures 
included balloon valvuloptssty (n = 8) and surgical valvotomy (n = 9), Major 
complications dudng hospitalization i cluded reoperation for blee~ng (n = 2), 
myocardial ischemia (n = t), complete heart block (n = 1), and endocarditis 
(n = t), N133 pts survived the initial hospitalization. Left ventricul=" outflow 
tract obstmcttno was relieved in all pts (PIPG < 17 mmHg). There was no 
or mi;d AR at hospital discharge in 31 of 33 pts, with mnderato AR in 2 pts. 
Sun~ival dudng a follow up period of 0-.46 months (mean = 16 months) was 
97% (32/33). Of the 17 pts with serial echocardiegraphic data, progressive 
AR was seen only in those 2 who had me.rate AR on discharge. Late com- 
pllcetlons Occurred in 4 of 7 pts under 2 yrs of age and included ventdcular 
failure and death (n = I), re.trent severe AR (n = I), RV to PA homograft 
caldfication requiring replacement and mitral etenosis (n = 1), and mitral 
regurgitation (  = 1). We conclude that the Ross procedure results in gaed 
intermediate outcome in c~ildren of all ages, even neonates, with resolution 
of AS and minimal residual AR. The high prevalence of late complications in
pts under age 2 yrs is related to complex as.~ociated cardiac disease, The 
Ross procedure al~ears to be a safe and effective method ot aortic valve 
replacement in children. 
2:30 
Arterial Switc:h Repair (ASR) for Simple 
" Transposition of the Great Arteriss (TGA) In infants 
Older Than 21 Days 
John P. Foran, lan D. SuTliVan, Marlin J. Ellictt, Marc R. de Leval, Great 
Ormond Street Hospital for Children, London, UK 
Surgical management of simple TGA beyond the age of 21 days is contro- 
versial, Concern that regression of left vantdcular (LV) myocardial mass will 
render the LV incapable of coping with the acuity increaSed work of systemic 
pedusion has been considered a ¢ontraindication toASR, 
Between January 1990 and March 1995 ASR was performed in 22 infants 
aged 21 tO 58 (madmn 31) clays with simple TEA, Group A. Dudng the same 
era, ASR was performed in 115 neonates with simple TGA aged _< 20 days, 
Group B. Hospital mortality was 1/22 (4.5%) arct 12/',i5 (10.4%) respec- 
tively (p = NS) with one late death in Group B, No patient was receiving 
pmslaglandin at the time of ope~tion. The patient in Group A who died was 
the smallest at operation (2.1 kg, aged 57 days) who also had cleft palate, 
respiratory failure and systemic pulmonary artery pressure pre*Ol~.~ratively 
and died after ASR of probable pulmonary hypertensive crisis. In Group A, 
age, LV mass index, LV posterior wall thickness index, LV volume index, LV 
messNolume ratio, patent adedal duct diameter > 2 mm or coronary anatomy 
did nOt predict death, duP,=tino f post operative ventilation or inotreplc sup- 
